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PROBLEM TO BE SOLVED: To realize comparatively 
complicated logic by utilizing features of the pass trans istoKTR) 
logic circuit while improving the operating speed, reducing the 
power consumption and number of components. 
SOLUTION: A small P-channel MOS TR Ml B is connected in 
parallel with an N-channel MOS TR M1 A of a pass TR to form a 
1st unit pass TR and a small P-channel MOS TR M2B is 
connected in parallel with an N-channel MOS TR M2A of a pass 
TR to form a 2nd unit pass TR to increase an H level of an 
output signal U. The 1st unit pass TR and the 2nd unit pass TR 
are connected as shown in figure to obtain a simple 
configuration the TRs are turned on/off by two complementary 
input signals P and Q (= inverse of the signal P). Furthermore, 
the frequency of use is high in the case of realizing a general 
logic circuit. 
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TRANSLATION OF RELEVANT PORTION 
IN JAPANESE PATENT LAID-OPEN (KOKAI) No. HE I 9-162722 

[Scope of Claim for a Patent] 

[Claim 1] A pass transistor logic circuit comprising a pair 
of pass transistor circuits, or a first unit pass transistor 
and a second unit pass transistor, in which a plurality of pass 
transistors turning on or off in its output status in response 
to a logic value of an input, are connected in series or in 
parallel so as to arrange a desired logic circuit capable of 
executing logical multiplication operation or logical summing 
operation, 

the first unit pass transistor and the second unit pass 
transistor including : 

a couple of N-channel MOS transistors utilized as a pass 
transistor; and 

a couple of P-channel MOS transistors smaller in size than 
the N-channel MOS transistor, utilized as a pass transistor, 
wherein 

one of the N-channel MOS transistors and one of the 
P-channel MOS transistors are connected in parallel at the 
source/drain thereof to form the first unit pass transistor, 

the other of the N-channel MOS transistors and the other 
of the P-channel MOS transistors are connected in parallel at 
the source/drain thereof to form the second unit pass 
transistor, 

the first unit pass transistor is supplied at the 
source/drain thereof with an input signal A, 
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the second unit pass transistor is supplied at the 
source/drain thereof with an input signal B, 

the other source/drain of the first unit pass transistor 
and the other source/drain of the second unit pass transistor 
are connected to each other from which an output signal U is 
generated, 

an input signal P is supplied to the gate of the N-channel 
MOS transistor of the first unit pass transistor and the gate 
of the P-channel MOS transistor of the second unit pass 
transistor, and 

an input signal Q (=P bar) of the same signal and having 
an opposite logical status to the input signal P, is supplied 
to the gate of the P-channel MOS transistor of the first unit 
pass transistor and the gate of the N-channel MOS transistor 
of the second unit pass transistor. 

[Claim 2] A pass transistor logic circuit comprising a pair 
of pass transistor circuits, or a first unit pass transistor 
and a second unit pass transistor, in which a plurality of pass 
transistors turning on or off in its output status in response 
to a logic value of an input, are connected in series or in 
parallel so as to arrange a desired logic circuit capable of 
executing logical multiplication operation or logical summing 
operation, wherein 

the pass transistor logic circuit employs a unit pass 
transistor in which an N-channel MOS transistor and a P-channel 
MOS transistor smaller in size than the N-channel MOS transistor 
are connected to each other in parallel at the source/drain 
thereof, a couple of input signals P and an input signal Q (=P 
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bar) of the same signal and having an opposite logical status 
to the input signal P, are supplied to the gates of the N-channel 
MOS transistor and the P-channel MOS transistor, respectively, 
whereby the N-channel MOS transistor and the P-channel MOS 
transistor are turned on or off at the same time, 

a logical operation based on one or more input logical 
values is carried out by using a logic circuit composed of the 
unit pass transistors connected in series or parallel, whereby 
there are formed a plurality of logical operation channels each 
defined as a path for yielding a certain logical value, and 

the pass transistor logic circuit comprises a multiple 
input CMOS logic circuit to which a plurality of outputs 
generated from the respective logical operation channels are 
independently supplied . 

[Claim 3] The pass transistor logic circuit according to claim 
1 or 2, characterized in that the P-channel MOS transistor is 
made to have a size of half to one-tenth the size of the N- 
channel MOS transistor which constitutes the unit pass 
transistor together with the P-channel MOS transistor. 

[0041] The operation of the present invention will hereinafter 
be described in brief, 

[0042] The above-described first invention and second 
invention intend to provide a pass transistor logic circuit. 
The pass transistor logic circuit is a circuit in which a 
plurality of pass transistors turning on or off in response to 
the logic values of input signals are connected in series or 
parallel so that a circuit capable of carrying out logical 
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multiplying operation or logical summing operation is 
constructed, Thus, a desired logical circuit is obtained. 
[0043] According to the first or second invention, there is 
proposed an arrangement in which neither single N-channel MOS 
transistor nor single P-channel MOS transistor is utilized, but 
an N-channel MOS transistor and a P-channel MOS transistor 
having a size smaller than that of the N-channel MOS transistor 
are combined to construct a unit pass transistor to be utilized. 
[0044] According to the unit pass transistor, an N-channel MOS 
transistor and a P-channel MOS transistor having a size smaller 
than that of the N-channel MOS transistor are connected in 
parallel at the source/drain. Further, according to the 
arrangement of the unit pass transistor, a couple of input 
signals P and Q (=P bar) of the same signal having a positive 
logic or negative logic are supplied to the gates of the N- 
channel MOS transistor and P-channel MOS transistor, 
respectively. Thus, the N-channel MOS transistor and P- 
channel MOS transistor are turned on or off at a time. 
[0045] According to the unit pass transistor, when H-level or 
L-level of a signal is transmitted, the N-channel MOS transistor 
is fundamentally driven. Therefore, when a signal of L-level 
is transmitted, the L-level can be sufficiently lowered down 
to the ground level, or GND (Vss) . On the other hand, when a 
signal of H-level is transmitted, since the P-channel MOS 
transistor is operated, the H-level can be sufficiently 
increased up to the power supply level of VDD . 

[0190] 
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[Effect of the invention] As has been described above, 
according to the present invention, the H-level of a signal can 
be more satisfactorily maintained without using a pull-up 
circuit, and at the same time, the pass transistor logic circuit 
can be operated at a low power supply voltage. If an output 
circuit on the preceding stage is relieved from a load, the 
operation rate can be increased, a signal can be positively 
transmitted to the next circuit stage, and the circuit can have 
an improved noise withstanding characteristics. Further, if 
a designer of the circuit can successfully reduce the number 
of stages of transistors of the logic operation unit path of 
the logic circuit composed exclusively of the pass transistors, 
then it becomes possible to realize a circuit of relatively 
complicated logic while the operation rate is improved. In 
particular, it becomes possible to construct with ease a logic 
which would be difficult to construct by a conventional logic 
circuit composed exclusively of the pass transistors. 
Furthermore, according to the present invention, it becomes 
possible to provide a pass transistor logic circuit which makes 
it possible to realize a logic circuit which is composed of 
smaller number of circuit components and operable at a higher 
rate as compared with a conventional logic circuit which is 
composed of CMOS logic circuits. 

[0191] In more concretely, according to the present invention, 
it is possible to realize a primitive logic circuit, which can 
be fabricated advantageously by ordinary CMOS logic circuits, 
with extremely high efficiency while the advantage of the 
conventional pass transistor logic circuit is maintained by the 
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ordinary CMOS logic circuits. Further, it becomes possible to 
carry out multiple term logical multiplication operation for 
multiple variables by a smaller number of transistors. 
Moreover, the overall performance of the circuit can be improved 
up to 2.6 times to 12 times the conventional pass transistor 
logic circuit, and about 1 to 5 times the ordinary CMOS logic 
circuit, for example. In addition, if the logical operation 
unit path of the pass transistor logic circuit is driven with 
an output voltage in a full swing mode, then the current flowing 
through the circuit can be decreased and noise withstanding 
property can be improved. 
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^MOS b5^?^7y^Lfc^ N^^r^/U 
MO S h^^K^^U:^ /hSW^ 
— ^-C^/WT y^/^l^^tS^i *>#x.£>;*x£ 0 

[00 37] m^^mm^m^^ 

< ft Six*: ^ > /UT^^ P [H]K4rffl^^-^ft<H 

ifti-^jfca^oflr #*e*Rjb*v >< xbi*ipi -Lfcea 

tMft&K«rfi±£^fta s k. ttittWIftillftttat 

stLS»aHttt?tt*#4*at>, ±o*«K*apr« 

iU X. t£*d»b<Z)CMOS|iaiHlK"C«*Lfc»'& 
CJt^tt, &Bft*-?HBc3&sJ: 9*J>ft<fid*i£«t>J: 9 
i«SftttaEiis«:*s-*-5-r5 r t as-o# 6'** k 5 ^ 

v ? ^^»aislKS:S«t-r5Ci:S:BWi:-*"So 
[0 0 3 8] 

[BRHS:Wfti-6fc«>^*ai *MlMft A* 

<7>iSiaffi^iiSC"ci±i^*s^-^^*7-rs^^ H7^? 

StW^ttafh*»*Srff4 5iaKS:«*L, 0fB<z>»a 




(6) HPI¥9- 1 6 2 7 2 2 

10 

^»aislKir*3V^T. F7V^^t LTfflV^5 2 

OS hy^itx? X h7^^i:tt 
fflv^52o©Pft^/^MOS h^Vv^^ tSriix., 
fi&IBN^^^A'MOS h^i^^Olo&U^flufBP^ 
t^;i/MOS h7^7#©lotfy- */KW vc 
t«JHT, ^liffi/^f7^?l:MU 
S'J^BufBN^^^/i-MOS h7^^^RtW5«J^fflrlBP 
10 ft^MOS h7^^^y-VKWVT« 
SSttSixT* J52W^^h5^?*i«U sua 
S§ l fc£{3v^ h 7^'^ * <z> V—^/ K W ^?>— 
tt, A*«»AdSA***b. SWB»2*ffi^b9^ 

Six. ftfrSEJBi h7y^^©l^^^-V 

W-«»-CiElfcaXttA»afcft5 2o^A*«# 

PSXFQ (=p/<— ) i^ov^t, mrlS^iWi^^b^ 

2 WS/^ h 7 Vv?^ ^ © P ^ ir *^MO S 
is*J*#<Dtf— h\a±, A^f-^P^A^StK mflE^ 
1 Wi^^ h =7 yi/X^(DPft^MO s b7^^ 

^/l/MOS h^^v^^^^y— hi-fi. A^ff "^Q^A 
30 [0 0 3 9] X, **0>»2 3S5JBU A^Of&atti-JS 

5 & bfc^ t &»mk-*&'<x ^ 9 ^ifeaiattii 

^MOS h7^^J:H'1^4P^t^MOS 

h9v^^dsy^-^/KW^"C^JS51ttSlx, 1^— 

40 yy^^S^Pft^MOS >i?X#<Dtf— h 
i-A^J^ixT, Ctl?jNft^MOSf7^^a 

«t 5^S*xfc¥ffi^^ h7^^^^fflv\ lo«±co 

Ayj^ttafii[^s^^ % fciftasi*S:. afria¥ffi^^h7 

TfroT, *>5lfeaittSria*"*"5*"e^aKi:Lt:3e« 
$ix6»a«H£*tt«:«*B*L» Cixbf^a?S»:^^ 
d*b#feixS, SK^W^Sr^ix-PixfflJSU^A^i-rs* 
A^CMOSM@lSMx./c'^l^ 9 , Bufe^M^r 
50 jWftLfct<Z>"C*)5o 



11 

[0 0 4 0] X. m&'<* h^>v f ^^^SlH]K(^V> 

F5y^?(O^S(0 (1/2) - (l/io) b£ 
[0 0 4 1] KT, *«WcofPfflKoV^TlB*I^RW-r 

[0042] mmmiftWRutmmm2$&wte s i^-rax 

[0 0 4 3] WrE»l*8Batffl&B*2*W-Ctt, vvf 

5^h7y^^tLt, *|^loo[)Nft^M 
OS h ^ i/i/^.^ Sr^V^S^>*C(i^ < ^ S>5V>M\ ^(d 

MOS h^^-v^X^ J: y t)/h$4Pft^MOS 

[0 0 4 4] :«i^h7^^m N^-T^ 

/PMOS h^V>^^ MiNft^/^MOS h7> 

2o<7>A^ff^P&U*Q (=P^-) ^tb-ef-t, r 

S ls*J*9<Otf— H-A^tVT. rtbfeN^-r^ 
/WvlO S h7y^^MPft^MOS h7^^ 

[0 0 4 5] iO<t5ft$jSi^ h^Vv^*-Ctf\ H 

S*Wl^HNft^^MOS h7^?tf x-*- 

gnd (vs s ) i-e+»Tif5ri#-e#5 0 

^^*^»i-Sfc«>, RHI/^WSSSVDDiT?+ 

[0 0 4 6] :;t\ Ell 2 <^SraaiI]jf&£: 1 Mb LT N 
^iaJgl*WXt^Bai5®2|BM{i*3t , t5*ffi^^ h7> 

[0 0 4 7] rcoH 1 2(d*5V^TH, Nft^MOS 
F7>y^^M 1 A&VPft^MOS h^Vv^^ 
M 1 Blli;oT, loiT)^^ h5>^**3WgfiKS 



(7) I^H 2 ! 2 9-162722 

12 

*i/0*5 0 ^oT, CC0igi2-Ctt, t-t^MOS 
F7>^^M1 A— Mn Afttmi C-Mn Cb. P 
ft^/VMOS F7^y^^Ml B-MnBWMl D 
-MnDtiaot, ^ff (nX2) 

^^MlMM2IPft^MOS h^y^^M 
3 R WM 4 -CflMc ^tu6NAND»S^h £i«tt S tl 

10 [0 0 4 8] **5 % Nft^MOSh7^^Ml 
C~Mn C t Pft^/HvIO S F7^^M1 D— M 

Nft^MOSh^^^MOAWMOB 
XPff^MOS h7>^^M0 CMM0 Dti 

[0 0 4 9] :©B1 2©JftaiHlBg^*5V^T 

20 ^OfflM^NAND^iy- hcOA^7(-*3VNT, 

t*oT, Z<Dm 1 2M*3V^Ttt\ W4/Uh7^ 

[0 0 5 0] ffiot, ffil*liHl 20Nft^MOS 
F7^^M0AWM0BXPft^MOS 
^^M0 C^MO D-Cfll^SnSHfracONAND 

ANDHiy-KotH*tt, mfi£cD[g|i 1K&5J:5* 

M0 A^MO Bco h7y^?t>fXS:J: 

ri^T^, WffiLTPf t^MOS h7^^^M 

0 C^MOD^) h^Vv^^-t^ XSri 

[0051] mmm i »wfttffiMB» 2mwx~m 

40 Nft^MOS h7>^?0*& SJdJt^P^-^^ 
MOS h7^^^0*tS^/hS< SttT^SCi: 

^(-fflv^b;h,£P^^/HVIOS h^^i/^^co Fyy 

>z/x?<d (1/2) - (i/io) um-efoZo 

[0 0 5 21 Iff, Z<D£?temtLS<*h7>i/X?<D 

N7y^^i^^btiSPft^/nvio s h 

50 7^^?lt *l^ffll^tl5Nft^MOS h^V 



13 

[0 0 5 3] «HB»l»WOfPfflfcov^T«*fc 
[0 0 5 4] hv>-^^^^lHlSSi-*5VN 

[0 0 5 5] r<£>Hl 3^*5V^T, Nft^MOS h 

ft« 2<?<z>A^ff-9-P&r^Q (=p»*— ) as, **v? 
th, V'y^i/^Z l o-r-ocoy— H-A^£ 

[0 0 5 6] ^ W <t 5 4® 1 3 O^T/^ > 7 ^ 
HKTAi:WI«<D»a«llBS:^r-t-SJ:5, 

<oi^«»rtl^SnsJ:5*lHlK *<T'<xh 
?isiSx#l£\t&T kfiFtZ) £*5 0 m-Cx 

4(DNft^MOS h7y^^MlAWPft^ 
^MOS l>7y^^Ml BO|g^ h7^^^ 

Hl3CONft^MOS F7^^Ml|:ft3 
"TSo Bl40Nff^MOSh7^^M2AR 
^Pft^MOS h7^^^M2BOfffi/^ h ^ 
Vv^^f3\ mi 3<^Nf-t^MOS h7^^^M 

[0 0 5 7] *^tfflV^5W^h7y^^, HP 

BI-«*"CEtt3axttA»ai:*S2ooA*« 
^PXVQSrfi-rSo r^T\ *Jffl«aM)fi;vM8l 3 id 

U r^i^H^CTLtttWia/^ h7^^ 
^IXfiftgSilt^S 2o<Z)A^ff-^P&XKQ£r/f§^5 

[0 0 5 8] ££oT, *IBi»Wt^J:ixtf, m&'<x h 



(8) ^5p 9 - i 6 2 7 2 2 

14 

t^T?§5 0 lot, *«WI^J:ix«f. h 

[0 0 5 9] **3. -tU-PESS^S h<DX~ 

fSfcv^s, Hi 4i^Lf^T^;* h^v^^HIggT 

$Sig|D 1 fSN^-^A'MOS h9^t*:*^*f£0i&trtfc 
»«*Ta>0, 2jSWlD2ttPft^MOS h9V 
10 ^*«rfP9iitrt£*««-C*a 0 X. ljftCtNlGl& 

Pft^MOS h7 hfc*5Ki»-e*> 

So Hi 4 I^L/cNft^MO S h7^ 

^Ml AWM2AXPft^MOS h^S^^M 
1 BWM2 B<D*:tl^fr<Dtf*- M3\ r<DHl5(r*5 
V^T, |^?f ^OM 1 A^im 2 AXM 1 BJUtM 2 B t 

SffiWS, Hi 5 fctt«BB«35S»a:«-»tTf^HS*Lrv^ 

20 7^^MlASi;M2AXPft^MOS h7^ 

[00 60] ^ rtv^H 1 1 6 

T, W-^L 1 ~L 8^ ^tlbONft^MOS h7 
ls*J*9M 1 AWM2AXPft^MO S h^Vv* 
7^M1 BWM2B^t5S^feS 0 X, 
A, B, P, QROTJM:, V>ftLt>, H14I^S*15 

[0 0 6 1] rnbil 5&tflai 6{^^$ttSSP<. 
30 *SS^7/<7 h5^^#EI«STtt, *Jffl*A*5ift 

T*feWf»J-efcSo fiP*>, Jt«w*«ft««iais^^-v 

[0 0 6 2] *»Wl£*5WCH:. IRaWlIltt, ¥ 

N^t^MOS h^V^^-Cm^c-f-S^^ b9>i? 
^^KJBV^ Pft^MOS h7^?tt, ffl 

£< JHTV^wtWirioTV^o ~<£>/&T% H 
1 7fc*$*t&J:5** h&rffi^fcfcco 

[0 0 6 3] ft*5, Mt50 2 3eJL»<Z>«-H(d*5^S 

^tv*;* v s 7>'*j*9m&t i — t 7te, wfjxfc, H 

[0 0 6 4] «T\ H5fE^2*^COf^ffl^o^T|Bi*^ 
50 IftB^-rSo 



(9) 
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[0 0 6 5] r^T% i oK±oA;fc<ateSttl-&<5VN 

ti^tcmW] t- A^J-T 5 ^ A* CMOS i&ffi[ElBg £r{f x. 5 
JipKLTV^So £0>#A*CMOS»S®K«:**91 

CMO S JftaiSBtt^A/W N A N D^SlBlSS^N O R 10 
tta[e]K*«:fl3v^5 n i: aS"C# 5o 

[0066] ro*?^ ttSB-cit ±9«ra«i^ 

(Hie £ CMO S i&a[H]S& t fl)*^****^!**** b 
[0 0 6 7] r<DJ:5**rtfc:J:*tfi, h^^* 

&i&aB:s&<z>*A;*jcMo s fssniK-c^j^-rs r. t 

35S-e*So X. »» (MfrSI:) ^tt^o±5*#A*c 
5^**teaiaigJ:9 5Efc«» (#AACMOSfSi 

5fii**l*MdSffilfiSixS*:ft. *389i<Z>#A;*JCMO 

So 30 
[0 0 6 8] «Afi, (Z = a • b + c • d) 

taib t<ovmm+ &xf. a*«*c £ d t^as 

So 

[0 0 6 9] r:<^J:5*Hi*fl*zS:*«)Sttaffi[» 
tt, a«ocMOS»«[g|Kt»#*-t-5 4:, Elis^ffi 

— Mi, Hi 9<7>J:5K*-r-£3& s -Ct5o 
[0 0 7 0]' iv^, rcoJ;3*a;fc«^ZS:#«>Stt 
3**«r'<* h9^**ttaiattfcT3SSLfc»£\ 
0 2 0 (c^-T «t o fcttaiSB^, EI 2 l K*-f J: 5 

fflia(Si:*5o --T% rn&H2 0Rtfa2iictt>f 

II. I 2^fe6^\ CMOS^aiHlSSir 

[0 0 7 1 ] ami-, «tfffi<Z)J:5ftttl*fi*Z (=a- 
b-hc * d) S:*«)5^*<7>ttiaielggS:**WS:iafflU 50 



OT?9- 16 2 7 2 2 

16 

^jx.«H2 2\z.7jk-tmy t*5o -^i§2 2m 20 

XNft^MOS f7V^^M7 &t£M 8 T'ffi^c £ 
iv5, 2A*^NANDttalaKG^Sffl^^fettTV^5 0 

£i\ » 1 Otf«**3R«-eW\ A*«*a b £4>S 

tdioikaasrfliji-rao NANDi&aiHisgG-c 

fi, r*L&2o<o»a*ll£3fi«*»fo»&*t*, 2o(7>W 
^Sr^rtL-PixfflBUfcA^U. m^til^co^aaSrR© 
r^T% NANDIfiiaiHlKGtt, CMOS^aHJ 
»T?S>0, ^H-4§(7)h7^^tM$n5o 

[00 72]H±RflLfcJ:5ftfflMtZ (= a • b 
+ c • d) «r«*i"5«»aii]BSr-«ibT#*.fc» 

£\ ii»<z>cMos»aiai»"ettMos h^vv^^S: 
mos h^s^^&^w-sffl&v^Li o<@/bv^<dk: 

*tU H2 2^<**MSriifflL,fc*'&i-ttMOS h 
^vi^^fi^tn 2<@-efc'9, h7^^t^fX^ 

/hSftPft^MO S h7^«l B, M2B, 
M3 BRI/M4 B^SH"*^ t£*K:Jfc'< h 7 

tH2 2(^»aiHig&tt, a*«>^^ h^^^^ifcaiai 
A*ft#a — d<oA*«5>*»e>a*«^-zasw 

[0 0 7 3] #*5, H2 2(^**WSriafflbfc>'^ h7 

v-^^^i^atsiss-c^^ 2^aig^^h7^^ 

^aiUKSP^i: 2 A*NAND»aHH»G"C»J*S^T 

*#<Dtimm&t&fr\z.ttL>x* #A^cMos^a0K 

t LT2 A^JNAND^aiilSSSrfflVNfci^^, 
fttft*14fiit5rittf*, 3fft^gfeli«^ 
8 «0ttattftSi3E«:& 5 - i 5 J: 5 tftfi, 
X. h^^^^^lftaiaBtfB^Sra^ttJfcv^Ltt 
**t£Jl±tLfc»^ ^A^CMOS^amSScOA^fft 

rir^x^, #3E»^*»aa««-B8i-5»aafPiS» 

[0 0 7 4] 

[0 0 7 5] 12 2 3(i. 1&(D;<^ V"7^i/^?mMM 

Ki«fi)c^aaia«**iKS:2^iK=ti-s, 



(10) 



#B|5p9 - 1 6 2 7 2 2 



17 



18 



[0 0 7 6] 023 H*5V vt\ *i\ s<T/<X b 5 
^^IhIKT 1 (CioT, »l^ftia**tt***5iX 
TV^o 1 (D^mmW^W^, A^it^a — cM 

X£r*§5 0 
[0 0 7 7] 

X=a • c -hb • (c/<— ) *• (1) 

[0078] " • " tttkaar (and) ^ 

u ttttan (or) %7frt 0 am 10 

[0 0 7 9] g| 2 <7>ttSSI>%iKa, *<T'<X b 

Z= [ (X - Y) ] = C (X/H + (Y^H ] 
[0 0 8 3] ^oT, A^f^a- f fcfctLT* £r#5 <£>-Cifc5o 

»tt-ett*SC^«Six5J:54«*SrfToT, tH*jfi»* [0 0 8 4] 
Z = [ { a • c + b - (c ) } ) 
+ [ { d - f + e • ( f ) } ) 
= (a^— ) -c + (b^— ) • (c^— ) + (d/H 
+ (e^— ) • ( f ) 
[0 0 8 5] **5, mMM^A^m, W*> (Z'<-) 
iLtl^ .LBS (4) aKfctt&U WE (3) SC^W 
IS (1) SXVSSrlB (2) 5£«rftA-r5r.i:"C. ft**** 

(Z^— ) = [a • c + b • (cv<— ) ] 
= a • c • d • f + a • c • e 



[0 0 8 0] 

Y=d • f + e • ti'<—) — (2) 

[0 0 8 11 £<Z>B2 3fc*5V^, **W*Sigffl 

£ tt/c#A^J CMOS IftaiBlKtt 2 A^NANDMUl 
BfcftoWSo ttNANDBiaiaBtt^ N^^M 
OSh7^^M7Ri;M8t, Pft^MOS h 

AND|&3aiHlKtt, wsasbfciBiRw* 2 

gE^m^-r^w^fs^-xxu^YSrA^-r^o snand 
namssfi, rtv^coff-^x&^Y^MLT, 

§5o 



[0 0 8 2] 



(3) 



[0 0 8 6] 



H-b 



( c y<-) 



f + b 



[d • f + e 

( f 



(4) 



(f'<~) ] 



[0 0 8 7] ±m<D (4) (5) 5t<Z>*n< % 

f-CfcSo X, -hlBtf) (4) 5£<z>ftK. jE»S"eft5i: 

2aE»o5»aaja* s 4«tftSo ±ia^ (5) ^ 

*n<, W*J«:fttta"C«3i:* 4 *JftolMBK*as 4 * 

[o o 8 8] B2 4ti, ia©.^ h^^^^Miaia 
ivt^* h5^^#*aiais«>!B2iiife«fj|ioiaKBi 

[0 0 8 9] CC0EI2 4<OS2*S6^ffitr:*3V^T, Si 

<£>I&aS5@*$cf3:, ^T^;* h9 Vv^^lUS&T l MJ: 
otMStitv^o :^ico«IMt A* 

[0 0 9 0] 

W=a • c + b • (c>><— ) — (6) 

[0091] m2 (DWamffiwmtfon , *<T'<x b 9 ^ 

A^rtf^d- f Cffot, J: 5*<r 

Z = [ (W ■ X • Y) y<— ] 

- [ (W^-) + (X/<— ) + (Y'<— ) ) 



. (f/H 

■» (5) 

30 [0 0 9 2] 

X =d . f + e • (f ) — (7) 

[0 0 9 3] 31 3 OttaStftXtttt* ^T'*:* K 9 ^ v> 

^^IUKT3icj:oT<g^$H^o r.o^3co^a^» 

[0 0 9 4] 

Y=g • i + h • ( i ) — (8) 

[0095] 5^3 3km<om 1 3 

S»aEHS^ififfl*ixfc3A/3NANDttaiilKtt, N 
ft^MOS h9 y^^Ml 0-M1 2 P^-r 

5 0 :<03 A^NANDttaiSKtt, HuaiLfc^l— * 
3(0|&a**»tt*n^*t^ttl*"t-5«^W'-Y«Cl£o 

So 

[0 0 9 6] 



40 



(9) 



(11) 1$1¥9- 1 6 2 7 2 2 

19 20 
[0 0 9 7] ££-0, #*tt»IBl!lA**ix5A*«# **l£»LTl»HW> (6) it- (8) ^AftA"*-* r 

X^©WMtZ%S(E*tfcUM* (Z^-) [0 0 9 8] 

£»sfc*<0»a«*Hu *ai2i«-*-a9, ±ib o) * 

Z = ( (W/^) + (X^— ) + (Y^ — ) ) 
= [ {a • c+b • (ca<— ) } ] 

+ [ { d • f + e • ( f ) } ) 

+ C { g • i + h • ( i s<—) } ) 
= ( a ) • c + ( b X—) • ( c ) + ( d ) • f 

+ <e»<-) • (f^~) + (g/<-) • i 

+ (h^-) • ( i ) ••• (1 0) 

(Z^— ) = [ (W • X • Y) ] 

= [ {a • c + b • (c^— ) } • (d • f + e • ( f ) } 
• { g • i + h • ( i } ] s<— 



= a • c • d • f * g • i + a • c 
+ a • c • e • ( f s<~- ) • g • 

+ a • c • e • ( f s<— ) • h * ( 
+ b • ( c ) • d • f • g • 

+ b • (c^— ) • d • f • h • ( 

+ b • (c^— ) • e • (f^— ) 
+ b - (cs<— ) • e • (fs<—) 



f • h • ( i ) 



g " i 
• h • 



[0 0 9 9] ±ffi<© (10) SCXW (11) 5£K*$tb 
A^jfS-g-a— i T?&S 0 X, (10) «;fc*$ttS*P 

s^H-eaifts. — (z^-) 



8Jg£*5o 

[0 10 0] @2 5ft 2g«)A'7 h Vl'&XfiRWm 30 

X=a • c • g + b • ( c s< — ) ■ 
+ e • (fs<—) • (g»<— ) 

[0103] &t£, *mtoMm\z#rtz>m2<D&mm* 

5 0 ap*>, ro»2(z?l6a^»*»itt^^:*5v^■c, ^r^* 

h5^**IIIKT4fcJ:oTgSl <z>i&BaMft£$ *40 
Y = h • j • n + i • (j ) • 
4- 1 • (m^— ) • (n^— ) 
[0 10 5] X, *Hj»2ffiT*l2, **P^^#A^]CM 
OS^m^^^ir^^^t LT, 2 A^JN ANDIra 
aEIKSr«|*.TV^5o -<Z>2A*NAND|feaiHlgStt, 
Nf t^MOS h7y^^Ml 5MM1 6t, P 
ft^MOS F7^X^M1 3SI>*M1 4 i: J: *9 

Z= [ (X • Y) ] = [ (X»<— ) + (Y»<-) ] "(14) 

[0107] ::-e, *IStt»»tf>^* h7^^» an*, x:wfflMtz«:SlG**taiM* (z»< 
ffllilK^frT^SixS, W^ff -^-Z 50 — ) Sr*«>5fcft<^KiafllM[tt, ±1E<£> (14) 



( i 

- (l l) 

38 [0 10 1] rcOg|2 5 3 HJfiJKlfi-Ctt, |1« 
TV** h9^^^HKT2'CfllrtSttSJB2<Z) lgkB 

2»aasa«S;h/o^ 0 £o*5fcJSio»a«*3R 

[0 10 2] 

g+d - f • (g^— ) 

(1 2) 

^r/^h7^^!HKT5(aoTS2^1i 
i;oT2gS^MJilTV^o £<Z>J:5*»2<7>i&a 

[0 10 4] 

n + k • m • ( n /< — ) 

- (1 3) 

lV«J*£*vri^£o r.^>± 5*2A*<Z>NAND|&ffl|llK 

r±, A/3"raa*«*x&WYi^ttor, 

[0 10 6] 



(12) 



$%ffl¥~9- 16 2 7 2 2 
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&<D (1 2) ARtf (1 3) ^srttA-rsr tiaot 

Z = (a^*~ ) • c 
+ (d^— ) • f 

+ (h'<-) . j 

+ (k'<— ) • m 



22 



* [0 10 8] 



g + • (c^-) • g 

(g»<— ) + (e/H • (f ) 
n + ( i s<—) - ( j s<~) • n 



(Z'<-) 



+ a 
-ha 
+ b 
+ b 
+ b 
+ b 
+ d 
+ d 
-f d 
+ d 
+ e 
+ e 
-he 
+ e 



* g • h • 
c • g • k 
c • g • 1 

(<:✓<-) 

f * (g»<-) 
f - ( g /H 
f • (g'<-) 

f . ( g /H 
(f^-) • 
<f<~) - 



•n-ha*c*g- i • 
m • (n^-— ) 
(m^— ) - (ns<— ) 



• (g'<~) 

• (n'<— ) 
- (1 5) 

( j ) • n 
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g • h • j • n 
g • i • ( j ) * n 
g • k • m • (ns< — ) 
g • 1 • (m/<H ■ (n/^— ) 

• h • j • n 

• i • ( j ) • n 

• k • m • ( n ^ — ) 

• 1 • (m»<— ) • (n/<— ) 
(g'*"-) • h • j • n 
(g'*~) • I • ( j ) • n 
(g^H • k • m • (n^~) 
(g»*— ) • 1 • (m^— ) • (n^— ) 

- (1 6) 

[0 111] ^(Dm2 6^4»ll^^T, 4 

t i -T3iaotM$tiTi/^ 0 z-com i <o 

WaMWiW-^ffite, 2«tfc^ ^TA°7h7^ 

h 9 ^IhIKT 2 IC J; oT® 2 <£> 1 ^fflfig $ 

*K ^7V** h7V^^@BT3|;iJ;ot2||!l^« 

[0 1 12] 
g+d • f • (g»<~) 

(1 7) 

★^CMOS^SESSi-ffiS-rS tOB, 2 A^NAND 

»ai§iK-cfcSo ro2A*NANDBfeaiai»tt. 

/wmos f7^7^Mi laTOi 2 irtci 91fESc;£ 

ttTV^o ^<7>2A*NAND»«|EiKtt, &5£(^£ 
[0 1 16] 

[0 115] *JI*«5ffi|C*3V^T, **M«>*A* 

Z= [ (X • Y) ] = (X»<-) + (Y^-) (19) 

[0117] ?£oT. #lli£flgflg<zv*.x h7V^^ Suatco (17) asv (18) S^Ut5r^:J:o 
X^^m^iif -^Z^rSte^-tir/cai^m^ (Z'< [0 118] 



[0 10 9] (15) SStf (16) 5tfc:*Sn 

9, A*«*a—ntCfiSi-So X, -hia<^ (15) i 

e) 5t^stLSii9 % m^m^- <z»<— ) ^ ltm 

[0 1 1 0] El 2 6(i v lft©/^ h5^^*»aiHl 

X=a • c • g -h b • (cs<—) 
+ e • (f s<*-) • (g/H 
[0 113] *XK10^2^iSIS)K 

Jf«rfTV\ Hi*«#-YSri*-t-5 0 . 

[0 114] 

Y=h • J + I • ( j ^-) -» (1 8) 
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Z = (a^— ) * c 
+ (d'<— ) • f 
+ (h^-) • j 
(Z/<— ) = a • c 
+ b 
+ b 
+ d 
+ d 

+ e • (f'<— ) 
+ e • (f/<- ) 

[0119] ±ffio (2 o) (2 i) iSt^^n 

O (2 0) Alc^SfbSftK, a*«*Zi: LTjElfea 

SSiiaW2St/^ 0 X, JnfEtf) (2 1) a^>*D<a 
(z»«-) fcLTA>fca"X?ft5i-rix«, 5tft 

[01201027 RVH 28tt, 3 g©/^ h?^ 



(13) 

• g 4- (b^<— ) • (c^— ) • g 

• (g'<— ) + <e»<~) • (f/H 
+■ <i'<-> • (]'<-) 
•g B h*j+a*c-g-i' (j — ) 
(c'<— ) • g • h • j 
(c^— ) • g • i • ( j ) 

f • (g'**-) • h • j 
f • (g'<—) • i * ( j ) 
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(g'<~) 
(20) 



( g y<_) . h • j 

(g^H * i • ( j '<—) - (2 1) 

**iii6«iB©Ki^tt»iaif*tt©iHii»ia^fc5o *>a 



[0 12 2] 



[0 12 1] 



[0 12 3] X, E 



H2 7tt, * 

X=o • g • [a • c + b • ( c ] +o • (g^^-) • [d * f 

+ e • ( f ) ] + ( o ) • n • C h ■ j + i ■ (j ) ] 
+ (o^— ) • (n^— ) • [k-m+1 • (m^— ) ] 
= a • c • g • o -h b • ( c — ) • g • o + d * f • (gs< — ) • o 
+ e • (£✓*—) * (g^— ) • o + h • j • n • (oa<— ) 
-f i . ( j s<— ) • n • ( o s<— ) + k • m • ( n s<— ) • ( o ) 
+ 1 • (ms<— ) • (n^— ) - (o/H (2 2) 



:<D\Zl 2 8 



V^ii,5 2AANA 

IBB-Ctt. URSONANDttafllllCtt, Nft^^MO 
S h7>y^^Ml^M2^ Pft^MOSh7^ 

Z= (X • Y) y<—= (X/<—) + 
[0 12 5] ±12(7) (2 3) SKSLt, ttifiG>tti2>« 
^XSrft^S-*-5»a«*S:«i-B(riE^ (2 2) X, 

a/j«#YSr**-rstta«»sr«-r (22) ^tmm 
fti£ (■aart«ttract?BB«-r»«*rt*dSRft5) t 
ttAtsrtt?, *mtfcMm<os<x h^i/i/xfw&mm 40 

K^*-cftSjxS»a«»S:3ft»a^i:3as-C#So *H 

lfc»1B^^*lfft*J^6*a«J^^^l*3v^T, 

^ztLTm*SriE*aT»5i:-*-ix»f, 4Xft<OBka 
# (z^-) fcLT£l&a-C»5 t>oi-«xtf, 8 

<z>i*a«Jias6 4«irft5 0 

[0 12 6] r 0 2 7Xmm<D (2 2) 5£3&>k¥lJ 

J^S.fcSK, 0 2 7*T*J:9 tfflJTA^SnSAjfcfS^ 

a*fS#Z(C»-t-S|B»^^**<, «fc 50 



[0124] 

(Y/^) ■-• (2 3) 

t>3:Bd#j£ft<9, tfcoT* ffi*<Z)4**T»afirli»S 

h^v^^ttftfifcirftoTL* 5»*t36S&5o 
X, A^SrTffi (0iJx.fi a) icA^Lfc^t, J: 9 _L 

i:. ftS^WftKtf^lE-Ct. »f^^^ ^V'^tfeSEttli 
£^i?^*)iaL£ftoTLS5o ^or, r(7>J:pft^ 
HfflWfcttSAftv\ 

[0 12 7]IIIt, 2 8©/^ h7 V'^^^ttaiHlK 

ttfigottasiW^SESra^awfigi-at^^ 1 

^ h9^^*»aiaB«*<o«a«j|[Kttfe4*tt* 



(14) 



9-162722 



25 

[0 12 8] UTs E3 2 9 —HI 4 9Srffl^^^5^ x 0 4 
1, 14 5&UqS4 9l^^iX^$ixS*^W^iiffi 

[0129]^ h9i/i?x?mim®&<Di%m$-£<fa 

bfflTfkZfrX&V . ^J^L^ USP4541067 (F 
i 1 e d : Ma y 10, 1982) MI¥L< gfl^SH 

[0 13 0] r^T, *^K^igffi$tt5^ h?^is 
gdx* F9^i>^*ttailIBi:ii«roCMOS|fc3i|Hll» 

[0 13 1] jSJBtt«r#Jfc-r&fc, h9ls 

^^lftaiaKI^BBbrTIB©ffl»*{tAl&VA2Sr * 
X= (A/^ ) - c + (B^<— ) 
[0 13 7] ^^1T% £<Z>g|2 9tfV^ h 

aia«stej:oT^ftfc«*sn5i»siaiSi:, ^ttt 
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[0 13 2] Al. h^v^^l 
A2. h5^^^»aiHlKOffl*ff^tt, ^/UT 

[0133] *i\ h7>^^»aniisi 

10 [0134] _LfE<Z> cfc 0 A 1 A 2 fctfco 

m*. aria 2 9<Dmv ktez> 0 

[0 13 5] Z-(Dm 2 9£>E]ISfc::i3^'C» 

&UM2fcJ;oT#&S;K ro»a^v^-?«SN 

ft^/^MOS h7^^^M3Rt;Pft4/HVIOS 

20 f ttv^ 0 r^J: 5 4H2 9<z>|ftffl|HlKtt. #C5tfci* 

[0136] 



(c^-) 

[0 13 8] 
[^3] 



(24) 



A 


B 








m* 




a 


b 


X- <a/<-) * c 

+ <b>*-> • (c/<-) 


B30 


3 


10 




a 


X-a • c 

+ (a/<-> • (c<-) 
— (a«> c ) 


031 


3 


10 


a 


<a'<-> 


X- (a/<-) • c 
•fa • Cc/<-) 
— a 00 c 


032 


3 


10 


a 


1 


X- (a/<-) * c 
- [a + <c/<-> ] 


H33 


1 

0 r 

2 


4 


a 


c 
0 


X- (a/<-) - c 

- Ca/<-) + (c<-) 

- (a • c) /<- 


034 


1 

0 r 
2 


4 



[0 13 9] JLIE<0«3{;i*3^"t\ TAj &t>* TBj <D 

A^m^g (a — c) ^*sn5o r^^h^^^^^ 

f&aielKj 0«T*tt, ffiT-A&T>*Bi;i^(£Be®£*L£ 



50 



±„ "00" ttSMflnaasjs:7n-r 0 rcMosi&aiH] 



(15) 



1 6 2 7 2 2 
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mm&m (H3o-b3 4©^wo ^*sns 0 

GND^ff-^ir LT h5i^**£i§»^5 t*fti- 0 

[oi4o] _hfa<E>:g 3 io 
[0 14 1] C^T% ^ h^^^^^i^siHisscom-^ 

7 ^ttfflEJ&as CMO S teffl0KKJfc^"C*r*IJft 

<£>f*. S$ 3 <Z)±1!I© 3 oO^-^-eS) 5 0 fin^, ffi^* 

X= (a/<— ) • c + (b^— ) • 

[0 14 5] C^T% ^(Dm3 5<D^mm$&\z&\<^T^ 

A^m^c^S « H " id. A*«# (c»<~) *S "L" Id 

S^$^tv>5^^%^l5o £<z> J: 5 0 

3 5^Nft^MOS h7^^Ml £ P^ir-* 

/wmos h 7 y ^ ?m 2 i liv^fh 1 1 yttfii ft 

OS h7^^M4i:tt^fMt7^1^45 0 « 

or, coo J; 5ft*^^<oH3 5t?ft$*v5«fcai** 
tt, (x- (a»<~) ) £ft£ 0 

[0 14 6] £0)13 3 5M*5VvC\ A^lff-^c^ 30 

64§^£%;L5 0 rom^^li, Nft^MOSh7 
V^^Ml tPft^MOS h7^^M2^5 
V^ftfc^jRIiirftlK Nff^MOSF7^ 
^M3 tPft^MOS h7^7^M4 t^v^Ttt 

t>^>*£ffi£ft5 0 ttot, ci£Oj:5ftm^cor^g|3 
5TftStL5»9S«*tt, CX= (b/H ) irft-5o 

[01471 feawm, ^ h9>"^^^isiaiaKSi 

Sreifctfc-rsi:, i^Kt ft5 v^^«^»iljSNpra 

L fctt^Mft^ 7 * ^ £ 2 AJ] NAN D^amss 
•*\ 2A^NOR^StiJSSiCPgoTlt^-r^i, CMO 

ia£T«;h/r^5 0 L^Lft^fe, rixtt, HM44 2A;* 
NAND»aiiIK-*\ 2A*NOR»3Siaai^|Rofcii 
^-C&O, 3IBfcJBv^;h,5iaifrCM\ £<£>£ ?fti3M$ 

ft»aIaKfc^tfflv^e>^bS^:v^5-^:ttftv^ aot, « 

X= (a^— ) ■ c • g+ (b^— ) 
+ (d»*— ) • f • (g^-) + 
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*AXVBfcitLT, A^jff^-a&t^b, *>3VM*, A*J 
«■!§■ (a^— ) XV a, &Sl^M\ A^ft-S-aXV (a 
) SrA^J-ra^— -X-e*>So £<£>J;5ft^~ 

Pft^MOSh7^^»<) i-ft<9, 

[0 14 2] bJ^LftflSfc. ijJ0 3o©i^H, S 
♦WCBt^i'tJb?, h«r/B^TfcH3 5 

"Ct* Pft^MOS f7y^^M2SlM4i:N 
ft^MOS F7^^^M 1 RUM 3 t(D, Mfc-t 
Z>-tt<Dy—*RTf K W ^^^J^^Lfct^ (£ 

[0 14 3] rrt\ r09[U3 5 ^£ix£|feJSlH]2§IC 

[0 14 4] 

<c»<-) - (2 5) 

S^tt, J: «9^< <£> h7>^^^My- b£rfS#>ii 
tr<£>t\ h9v^#IS|3aiaKoBa]Hi:«ftbft 

[0 14 8] Jfcfc, *«W^afflSlx^^ F7^ 

ii#OCMOS»aillBi:coitttS:#JiL-*-5Bi«±, £ 

[0 14 9] I^t\ ffij&<Dmm0kfrAlRUA2$:to 

3ffiEJ&M\ H'3 6©a0i4So 

[0 15 0] COBI3 6id*5V^T, h7^^a 
aEKSfB^tt* Nf-t^MOSh7^^Ml-M 

S h7^^^M7WPft^MO S h7>^^ 
M8i:j:otM^tl, 3Ei-^T iy^ffliCP^-Y^/P 
MOS N^>-^^M9^<l^btvT^^o ^(Om 3 6 

MOS h9^^^M9Srl»<) -Cfc5 0 X, ffiftfi:^*: 

*HlAW»4i 2<BT*fc5 0 ::t, tetfc^S^»ft??f 

>-3{@#<5:^ft Lt^So X> C(^)B3 6^>^aiiISST* 

[0151] 
• (c^<— ) • g 
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[0152] ±ia (2 6) tiz>Wammw%?T ? 

cob 3 7coi!i3aisiB-cB, ^awMa-eS)?, & 

[0 15 3] WIB (2 6) a<D|fcJS«*«:fT5. 

h7^?»il 4ffi-Cfc5o X. i£1tt« 10 
[0 15 4] 0 3 6-i3 8£/Bv^Tlitrt£LfcJ;5l;:. 

[0 15 5] **W*s*ffl*ixfc*6ftt«B7 38 

h ^ ^ i&aiugg.Ru'— jtttofc cmo s f&aiiisg 
[0156] ffirssLfej: h Attain 

-M^CMOS^amKSr^^ir LT, ^U^^ 

<tv^ h9 ^^^»a0BoitttSrfT5o 
[0157] »:^;tc:^$tiS^aS?»^fT5CMOSi^ 

9i:*5o roi3 9m^, /^afttt3a-c* 

[0 15 8] 

Z = a • b + c • d + e • f (2 7) 

[0 15 9] ±i£tf> (2 7) 5*OT»a«*«:fif 

Z = a • b + c • d-he • f + (a 
-f (es<~~) • i 
[0 16 6] ^f^/^HSg^l2WC 
ov>x, &^*Stt5B&aiSi»SrtT5CMOSSiailI 
Ktt, H4 3ic*Six5ii9 t*5 0 r<z>g|4 3H\ % 50 



(16) $M!?1¥9- 1 6 2 7 2 2 
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■» (2 6) 

*a?>-cfc5o ro9iH4 oo»aiai»-ett. 8 

A/J«»©R^EIifflV^*t><Ott»<) T*&5 0 X, ttltt 

[0160] asai^ia 39t r <om 4 0 ^ttu? ltk e> 
^ftau, a»^cMos»aiaBt?»±jtttw.(B*L** 
Ktto^ttaflpfiAiias* ae*©^h7^#M 

BISoaffi«FBnttBl3 9<^CMOSMHIM^iB 

[0161] mz. mtabfc (2 7) ^^mmw^n 

^m^mm intern emmmm<oy<^ 
*»aisiw>waigi&«\ B4 ixvbu 2fcs*-*-£43 

[0 1 6 2l ^^SSttJgffiTM:. 1 ^CO^°^ h7^^ 

^ttaiafS«A^tta«li»ie«r 3 #«5^rb-a^5o 

SMO^CMO S ^aiH]SS(Cft StS3A*Oi?P 
OR^aiUSS (NAND^aiHlB) G|CA^$tlTV> 

Pft^MOS h7>^^M4-M6t*M$ 
;ft,<5 3 KJl N A N DIwSIhISS t S*uTV^ 0 
[0 16 3] d^T% ^(DB|4 1&VB4 2*T?7t;£*l£ 

■ctmc-rso x, tt»««ji*«f»±i ofl-cfcSo 

[0 16 4] Bffl*0> (2 7) U *3lJ£^l§ 

kffim<om3 9^ii^C0CMOS^aiElBT*1«figL^fe 

a>L#^<b, H3 9<7>CMOSiaaiaB-eii, iifa£<7> 

(27) *©tta«»o*s»«s»jaii:*or^5o 

C (a^— ) • g + (c»<— ) • h + (e^— ) - i) 

oBiaa3S3*(z>iia35Spr«-e*)5 0 ^utt^ffi 

tt, h^^^^ftaiilBS^Jt^T, 

e^^ttjKi4fflFi:*ao 
[0 16 5] 

) • g + ( c ) • h 

- (2 8) 

h Srftjffl ifc-W4cMo s ^amss-en 

^4S"Cfcf9. !6!*J:t5h7>^^ftiiS2 4fi (A 



(17) 



*&ffi¥9 - 1 6 2 7 2 2 
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*«#<0Ed£ffl^5fc<BttBfc<) T*ifcS 0 X, tfcfS^ * [0 16 7] 
Z = a + b • c + d • 



f + ( d 



g 
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(2 9) 



10 



20 



[0168] _bi*Lfc (2 9) #:<DW*mmW-%ft 
icsH-atj-c&So ^<^H4 4<z>ifeffliHiKTtt, ^*a 

StfsaTNfcO* ^K4:i-* h7^?*tti 8<@ 
H4 4<7>x^ K9>'^^lBaiHlK"t*tt, H5a£<£>El4 3 

[0 16 9] *»W^*fflSiXfc*7*lk»« 

Hutf?<£> (2 9) &<D&mfa$.t:ft5'<x b9isi?x 
^tta0Kttia4 5XVH4 6^*-f-iiO"Cfc5o 
"t\ 5K*$*L5i? nORMHIKft 134 6 

t^MOS h^^i^^^M3S^M4TlS^;$tt'5 2 
A*NANDH3iag&«:*LT^5 0 i©i54H4 5 

Z = a + b- c + d- e-f-h (d^<~) 
+ (aA<— ) • (b^— ) 
+ <d»<-) • (g»<—) 
[0 17 2] £JUi* El 3 9— El 4 6Srffi^T^y S 7^ 

iy- h SrffJffi LfcCMO S S&aielSSgS:. fS*<Z>'*;* h 

mmmmzm % **. fc»*^j i- 4 5 r t » 

&ojfcas % *3SMS:jifflLfc»^"Cttc:oJ: 5 4CMO 

^M*^*— as 2. 6 — 4fflFfc:fcjfe5 0 
[0173] £*U± V h5^^^ifc3BHK 

a*. ***ott^icttcMosttaiaKJ:9«rw-e«> 
ax*. *A*cMos*aiaK, Wx.i^a^nan 

D»«IiiK^^A*NOR|fcaiHl«S^A/j+a«J=:«* 

(Z^ — ) =a*b*c»d*e- 
+ (b^H • c • d 

+ (b/H 

[0178] _ta?c7) (31) «;<D»B«W«:fT 

<ds<* h^^^^^^m^m-t, si 4 8 ici^i-ii 19 T*fc 

tt8atfc^ ^^5^7^^7^^114 8(11 50 



3KfcSVMi4at?S>9, Mi:nh7^Wi6 

OPft^/HvIOS h7^^fiNft^VMOS h 
7^?©l/5iLTfHtt«. X, ttfR#*ft# 
AffiSSclSl 3fi-Cfc5o 

[0 17 0] #3ltt»ttteo^TH\ nq«R<z>ltolftJF«r 
fT5H4 3<OCMOS8fcaiai»tH:(RLr, te-frW*-* 

»3B«if«r*>tT5i4:*SnriB-C*>*o X, 04 4^ 
— ^ 2. 6f£x*&5 0 

[0171] 
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g • h 
i+d • (e^— ) • j 
k — (3 0) 

★ [o i 7 4] n^mm^xco^mm^^^^x , 

m&V) CMOS fj£5S[H]gg, «©/^h7y^^iSI 
[0 17 5] *3SW^*3V^Ttt. m*L}'£2?fkffi<Ds<X h 

5 v-^^amsg 2 a«>w*«:A»3a"t?« 5 t-m 

[0 17 6] 134 7fc*SJx5, 

hS:*JfflLfcCMOS»aigKtt, »cS;J-*Six5 <fc 5 
feBfcS8t#Srfr5o -wT% ^CO[H4 7^)CMOSgI 

m&g-m, >*;*a*as5afc6^tt6aT*>9, 

t5F7^^S«4 4i (A^if^Rfeicfflv^ 
[0 17 7] 
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(d^~) 



f • h 



f + a • b 
■ e • f • g 

(d'<— ) • e • f • g • h - (3 1) 

(A^flf^Rfii:ffl^5fc<Z)ttR<) T*fc5o X. 

4 7<OCMOSMiaiHlKOt,<©J:i9*5 0 r<75tiE3Kco^ 



(18) 
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34 



cmo s WamM^<Dm^<om 1/2 t?&5 0 
10179] r ~t% H«s&Lfcpi«<z> o 1 ) ^(Dwzm 

s&d Bi4 9(c^-rii^-e$>5o ^-c\ i4 903A 
fc5VM*4&-e&«9. iKSt-ra h^^^^Stti 3 

»at, 1 o^-efo^o 

[0 18 0] ^<DX^\C £<^H4 9&L*$*t£*3B9J 

±!9«*vCi^<5o irt>*>«\ #**JKIB-CW\ CMOS 
■ftaiSllSfctt^T* h5^^ft»4ftl/3i:ft5 0 

X, #MMJ&Wt<z>U&fttes<7*--' CMOS 

mss^m 2{gffiti,TVN6o 

[0181] 05o-i53it *$&w*mmz intern * 

X=a • c • g + b • (c^~- ) • 
+ e • (f ) - (g^-) 
Y=h • j • n + i • (j ) • 

+ 1 • (m^— ) * (n^— ) 
(Zs<— ) =X + Y 
Z = ( (X + Y) ) = (X»<— ) 
[0185] :rt\ i*t&©*SCK:j3V^. (3 4) 
St'-* (3 2) XXtf (3 3) TZ&ftA-tZt^ (3 

6) «ift5:i#-eS5„ (35) (3 x 



* 9^tE^ffiSr7^-r^aiUSS0T?fc5o 

[0 18 2] 0 5OTU &MMMn<D±{£fr7F 

$ix5o r<z>EI5 OK^SfrSftK , *Sltt»liBtt»a 
EKW^HlRtfHat, NOR^l^hGtiao 
TM^lxSo X. B5 1tnttiBBtfdHU^$ 
*K H5 2t?tt»aigi»«f|5^H2^3Fn. B5 3 7?tt 

[0 18 3] H5 li^Stb5*P<»aiaK«FB 

0>i&a^i^ffi£«/£LT^5 o £<0tt«ISISffl#Hl 
Ttt, (3 2) *^«*Jx5tta«KE3SSfT*?tt 

5o X, H5 2K*£*L5fil< , *»EIK«B5^H 2 -C 

2S©^ h^vv ? ^^^aiiiK^fiSc^B2^^a 

*»*«53ftS«*SiX, ftl^t (3 3) £l<Z>lka2R£aS 

fT^S 0 Hfc:, *SHfi»HBo2A*NOR»ffly— h 

(3 4) StftT/ (3 5) &\Z7jk£frLZ> X 9 l-> ^aiHlK 

sp^Hio^i^asi*^iKcottj^ff^-xt, ^aiHiss 
s$#h 2 ©is 2 ttaawasttcotti^tt* y t <om*&ff 

v\ ttJ^{f^Z3:#5 0 

[0 18 4] 
g + d • f • (g'<— ) 

n + k • m • (n^* — ) 



<Y'<-) 



(3 2) 

(3 3) 
(34) 
(3 5) 



*2) (3 3) ASrttA-*-**, #W (3 7) 

30 #5it^*5o 
[0 18 6] 



(Zy<— ) = a • 


c • g + b • ( c >^ 


~ ) • g 


+ d • f • (g^-) 




+ e 


• (f'<~) ' (g 


/<— ) +h • j • n 




+ i 


• ( j • n -f k • m • 






+ 1 


• (m^— ) • (n>><— ) 


- (3 6) 


Z= ( 


a ) • 


c • g • (h'<— ) 


• j • n 




+ 


(a>><— ) 


• c • g * ( i s< — 


) • (j 


/<— ) • n 


+ 


(a'<— ) 


• c • g • (k^— 


) • m • 




+ 


(a'<— ) 


• c • g • (1 s<~ 


) • (ms<*—) • (n>><— ) 


+ 


(b^H 


• (c^— ) • g • 




) • j • n 


+ 


(b^-) 


• (cs<— ) - g • 


(i^- 


) • ( j • n 


+ 


(b^H 


* (c'<— ) - g • 


(k^— 


) • m • (n^^— ) 


+ 


(b^H 


• (cs<— ) • g • 




) • (m^— ) • (n^— ) 


+ 




. f . ( g/ ^) - 


(h>><— 


) • j • n 


+ 


(d/H 


. f . ( g ,H . 




) ( j '<-) • n 


+ 


(d^H 


• f * (g»<~) • 




) • m • (n^— ) 


+ 


(d»<— ) 


• f • (g'<-) • 




) • (m^^— ) • (n^^— ) 


+ 


(e ) 


- (f'<— ) - (g 


^-) - 


(h^<— ) • j • n 


+ 


(e ) 


• (f'<-) • (g 


y<-) . 


( i " ( j '<—) ■ n 


+ 


(e>^— ) 


• (f^-) • (g 


y<-) - 


(k'<— ) -m- (ns<— ) 
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+ (e/<— ) • (fs<— ) 

[0 18 7] _h|2 (3 6) «<&*n<^»3TftoTfc, 
*>5V>«\ JiSBCD (3 7) ac<z>4n<iEtta-e&oTt>, 

(3 6) *o*o<ft|fta-e»5i:, 3»a«^, ft 

*8*ifc5 0 (3 7) *©*P<iE|fea-C»5 

[oi8 8] las **wa*i6JBSnfc 

— M^A*i~s i«<^iaKds*snSo — 055-? 
2 acorns NORMy- h^A*r*-s 1 Moiusg 

Xt-|gWi:fj:Nft^/Hvios h ^vv^^i-it^T 
K^^^J<D{£^P^ir^/l'MOS h7>^*^«:0t 

[0 18 9] fc*3, KJicoKWK^TWu 

<> #Ix.fi. NIJFET (junction field-effect tr 
ansistor) tiSffl ItfflV ^ CI £ , $>3W*#3fc 

[0 19 0] 

(B:«««BE-eo»fPS:^rtBi: U fitJS<z>ffl;^[E]&8(7> 

o a>* < mwmm t> £ o Kttftttaiaig&sgsi- -5 c t 

[0 19 1] ftffWfcitt, *3W!K:J:*tfi* atflDCM 

osifeaieii»jc:*i"t-5ae*^^ F9^^*iftaiaB 
-rs^y ?7 L ^^*»aiHiB*t>ffi26Tja*w^*a-*- 

»^*Sfea«fJSiSS*S:lig|-rS-i:^"C#So X, {fijx. 



(19) 4#BS¥9- 1 6 2 7 2 2 
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• (g'<— ) • (1^-) • (ms<—) 

■ * (3 7) 

naaiaB^tt 2 . 6 — i 2m. a#0>cMosjftais& 

[HS^ffi^RR] 

10 [mu «*<o/n^ H9^^^«iaiHns<DiaT*>5 

CVS L^BKB 

cp Lor>iH]Kia 

[0 3] ^0/^^7^^111118^18^5 
S RP L<Z>[a]gg0 

[0 4] V£Jk<Ds<x h7>^^»aillHKZ5 lStfeS 

DS Lcom^ia 

[0 5] h5^^*»aiaB5o 
DP L^)[h18§0 
20 [0 6] !6*<Oa^ F7^«il[filKOlffiT*fcS 
DC VS PG£D[a]gg0 

[07] !£*<z>^ h?^^^»aiaBoia"e«>s 
- < £*#j*t>£><z>is&ia 

[08] F5^;*;?»ailIKt£flli^&H<5 
^<£>[USg0 

[09] «©CMOS^^f^ y^BK^Jis^anML 
$&<D 1 #Jc7>|I]Sg0 

[010] ij*©/^ h7>i/x*mimm&{z£z>i£M 

30 [011] ^^^<o^ p /^T^^ p [H]SSSrfflv^5/^ 0 ^ 

[012] *3sw*sigffls*tfc^r^^ b7>i?*#m 
KSrffli/ ^ 5 h7^^^ ^aiHiKo 1 m<omf&m 

[013] v£&<D/<xb7>-i?xi?<nmm<Dimn<o\m 
mm 

[014] *SW0 2ooWi^ h7y^^S:^ 

[015] jle^tv*;* b7>i?*#m&<ommwti&'< 
40 [016] ±mmmm^<^—>(D h5^;**e««r 
[017] i£3(to^^y— hoEKig 

[018] tE*o«^»a^— M£«fc5CMOSJiai§l 

[019] HtrJB«'&tta^— hWCMOSM[ilK<7)i 

[020] iie*^^ h7^^^^»aiHiK<z>ifiaj<z>ia 

SS0 

[02 1] tt*<Z>-f ^S:fflv^fc^^ h7^? 

50 f&aiEi&goiHisss 
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[02 4] **W3iSiSfflS*tfc*2*l6»JB<o^ h9 

^**i&aiiiB<©[HiBia 

[0 2 7] ^mmtmm^titz.m5mmmm^y<^ 

[02 8] BJrfB»5*Jfi»ffi|CMV^fenS#A*CMO 
SgiaielB (2 A^NANDS&aUlB) <Z>[I]B0 

[02 9] i£$:(Dl&l^m<Ds<* h7Vy^^^S[H] 
B<£>Ih]B0 

[03 0] HuiBiai S5*E<z>/*:* K9^^*ttffllHlB 
^i#M/c-^4cMO s f&aiUBi- 09<z> 

[HB0 

[03 1] iffifB l a 1 h7^?*llll8 
^©#^^^c~^^CMOS^[piSS(c:J:^^20iJ^ 
0B0 

[0 3 2] 181 mm<D'<* v^;**(&aiIIB«:« 

#^^^-®W^CMOS^lElBiCi:-5^3^JOOlH]B 

0 

[03 3] 1S1 h7^^^ttfflEII»Sr« 
§Mfc-KWiCMO s f&amBi- J: SJB 4 ffl^m'fe 

0 

[03 4] lfti WM<0'<* h9^^*»«lllB«:« 
0 

[03 5] UNft^MOS h 

V^c h7^77y- h<£>[HB0 

[03 6] t£5fc(£>2ai **E^^ h9Vt?^^|ftaia 
B<Z>!HB0 

[037] ffiria 2 a i ^ik^^ h9^**ifcaiaB£ 
[03 8] mriB2ai ^sex* Y7>i/*#wmm&t 

it h7^77^- homgs0 
[039] m&Mimy— h<*>— jeftfccMosjftaiaB 

CO 1 0i]<£>|I]B0 
[04 0] ±ffi«^Bfeffly— HCMOS^lHlBtfS]^ 



(20) #i¥9- 1 6 2 7 2 2 
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[04i] ±E«^»3s^-hCMos(fcaia»i:ra« 

i£aiI]B<Z>lI]B0 

[04 2] ±IB»6*llSJI5JIBlJ:fflV^fe*vS3Ay3NAN 
DffeaiH]B<£>[HlB0 

[04 3] I^gfeiy- NCOCMOS^aiUB^l^JO 
[e]B0 

[04 4] ^mm^m^-bcMos^mmmtm^ 
[045] Jiia*^»ay— h<ocMosiiaiaKi:ra 

[04 6] mf|Sm7HJE^(Cffl^ibtl,S 2AANAN 

d^s[hib^ih]B0 

[04 7] M^iy- h CMO S t&aiUB^JlS&afcb 

[04 8] ±B«^iia^— hcMos»aiaKi:iRM» 

20 [04 9] ±B»*lfc«^-hCMOSifcaiaiSiW«Sf 

^^aiilKcolHlB0 

[0 5 0] *38W*sa«3?*t6JB9|t*»«o^ h9 

^**l&a0B^<£{«H]B0 

[051] mriam 9 mmmnom 1 ^^aieiBSis^coiEi 

B0 

[0 5 2] meiR9fttt^noffi2^ttaiB]BA^iei 

B0 

[05 3] mrlS^9*S£^S8^NOR^a^-hcoiElB 

30 0 

[054] *&m$mm$tuzmi ommmn<?>'<*h 
[055] *«w*s»fflstb5»i i mmmm(Dy<^ y 

[«Ft©RH] 

Ml —Ml 7, M2 1-M2 7, M3 1-M3 7, M4 
1, M42, MOA, MOB, M0C N MOD, MIA 
~Mn A. MlB-MnB, M 1 C-Mn C N MID — 
MnD •• h "7 lsi/7s& 
40 T\ T1-T6, TA- "<T b7lsi?X?mi6 
I 1 — I 
VDD-8S 
GND-^7V K 
A— a — n---fitf§- 



(21) 



q$ffl¥ L 9- 1 6 2 7 2 2 



mi] 



im2] 



ims] 



VPD 



VDD 



M5 



rwi6 



II 



M3 



AB AB 



B P I T — IL 

! i m3 



GND GND GND 



M2 




AB 



B O 




[@5] 



A'BO 



A 

AO 



b o! I LJj j 

gc> j Zj^-W^ 

^ 5 A i J £ £• 

"5 "5 B A 



M5 _ 
M4 



M6 



[L16] 



B 




OAS 



A O 



[127] 




[08] 



1 3] 




[01 9] 



+ 



Ml 



"T"M2 

7 



LI 



L8 



L3 



[116] 



P 
L5 



L2 



MIA 



L7 



M2B 

41 



M2A 



MIB 



L4 



L6 



(22) 



&ffl¥-9 - 1 6 2 7 2 2 



[1219] 



[114] 



13 0] 



MI6J*lMI9 _M2IJ*lM24 
A-c|L J|>-AA-C|r >A 
Mlf] |M20_ M22J |M25_ J B .-|r- "nu A 

M30 



Ml 

B — IIW2J1 — A 
(M5 



M6 



Mil 

J Qyiio 
bH&bJH a 



■fear 



Sum 




B 



I 



MIA 



y mib 



i M2B 
"T M2A 



Gl 



£3 




G2 



Sum 




A C A C 



[03 1] 
61 



G3 




G2 



1 5] 




(23) fti¥9 - 1 6 2 7 2 2 



[011] 



[02 0] 




[02 8] 



[02 9] 




Q • 
C ■ 



[03 4] 



G 



[03 5] 



X«A- c+B-c 



_yM4 



(24) 



1 6 2 7 2 2 



[H2 2] 



124] 




Tl 



[@2 5] 



o- 
b- 



JU 1 



T2 



u 



a 

JT3 



A" 5 

u 




A? 


_J 




u 


Bq 






Bq 



Mf3 rc|[MI4 



T4 



T5 



k 






U 


1 





n 

I T6 









A p 


h 


U 


J 


U 




B Q 










1 

T 




1 






n 



e ■ 



I T2 



JT4 



[02 6] 

g 



u 




A P 

U 


_l 














[B3 6] 




(25) ^5p 9 - 1 6 2 7 2 2 



a 
b 



I T3 



n 






u 







I 

T 



JT4 



U 



o 

T 



[IH2 7] 

g 



aP 

u 

B o 




ap 

u 


J 




1 

c 




1 

g 


f 

1 T2 




A p 

U 

8 o 











n 

I T6 



IM3 7] 



[134 6] 



o 

JT7 



0 

"T 



uriZYi 




M3T M4J 
HtJ_HL 




14 0] 



-r_fHM' II 




ims 8] 



[03 9] 




[(34 2] 



[194 4] 



M4T M5J M6 




(26) 



!&ffl¥-9 - 1 6 2 7 2 2 





(27) 



4#f^*P9 - 1 6 2 7 2 2 



[04 8] 



[EI4 9] 




c 






u 












1 — r^ 4 



J 5 - 



d 



T2 



P 



J_T3 



[HI5 1] 



J M3 



L M4 



M2 



J_M5 
J" M7 



1 MB 



M6 



1m9 

y Mii 



1MI2 

-y Mio 



J- 
m- 
k- 



1mi3 

y mis 



1 MI6 



MI4 



m- 



ZL.MI7 
J" M19 



1 M20 



15 2] 



MIS 



H_M2I 



M23 



1M24 



M22 



(28) 



9-162722 



[EI 5 3 J 



{ 



M29 



M27| 



M28 



15 5] 



15 4] 
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? -J- J- 
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Hd JL -L 
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